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(54) (57) 1. yqTPORCTBO JW BypEHHH 
CKBAWHH C OJJHOBPEMEHHOft OBCAHKOB, 
BKJiOTAOTee eyposyw Konomcy c aa*- 
peiuieHH«M b ee BH*neft nacTH nopoAO- 
paapymaaiUKM HKcrpyMeHTOM K paaMenen- 
K yio KOKneirrpiWKO eft o6ca*Hyw kojioh- 
By, oTflnaMeec* TeM, 
vro, c uem>» noBbnneHHH npoH3BOA*~ 
rejibHOCTH CypenwH nyTeM yaeJWieHH* 
cicopoctr BMHoca *iacfHU nuiana aa 
cue* yMCHbmejma sohw pa3M*raa aaTpye- 
Horo npocrpancTBa o6can«oft iconoHHU. 
o6caOTa« KonoHHa BbmdJWeHa c npo- 
pea wo BffOJib ee oCpaaywmeft, a yc-r- 



poftcTBo cKa6ice.HO onopHHM craKawaM, 
paaMe^eKHMM kohhc htph*iho c BHetnHeft 
CTopouu o6caAMoft icojioHHu, Kapei-KoA 
c paBXHMKMMM sjxeMeKTaMM K ynopoM, 
jiotkom, aaKpenneHRbW b Bepxnett 
^acTH KapeTKM, w aamHTBbtMH rtnaHicaMH, 
ttpKKpenneKBhiMH k HH*Hett <iacTK i<a- 
peTKH c BHeiraeft h BtfyrpeKHeft cropo- 
wi o6caAHoil kojiohmu b MecTe npope- 
3H, npK 3T0M paawiMHwe 9JieMe«TW 
KapeTKK paaMemeHN b npopeaH c bos- 
mohhoctwo nepeMemeHH* h oflpaaosaHwi 
meiw npH BaaKMOAeftcTBHM ynopa icaper- 
ick c oaopH»4 cTaxaHOM, a samnTHue 
nnaHKH ycraBOBneHbi c bo9MO*hocte»k> 
repMeTHaaipm mann- 
as ycTpoitcTBO no n.1, o t jTh- 
qaio«e^cK TeM, nro baojib 
npoAOJii>Koft npopesM o6caAHOft kojiohm* 
BbOtonHCHbi nonepe^Hwe HaApeaw, pac- 
nojiomeHBue no o6e ee ctopohu. 

3 f YcTpoftcTBO no nn.1 k 2, o t 
j, n ^ a io m e e c a TeM, ito pas- 
xKMKue ajieMeHTM b wno ji b e hn b bkac 

pOKHKOB . 
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H3o6peTefme otkocktch k ropHOMy 
neny, a hmckho k 6ypeHHw ckb**hh 
b noponax, nepeKpwTbrx cBepxy tojt- 
tuett pbocmnc oTJioxeHKft. 

Uejib» waoOpeTeHHfl HBJi«eTC* noBW- 
meHHe npoHaDOAHtenbHOCTK 6ype*ma 
nyreM yBenw^emiH ckopoctm Bbraoca 
^acTHu mnaMa 3a cveT yMeHbmeKHK 30- 
hw pasMtrea aaTpy6Horo npocTpaHctsa 

o6caAHOft KOAOHHhI. 

Ha *Mr.1 h *nr.2 npeACTaBJieno 
ycrpoflcTBO * AByx npoexuHHx, 06- 
upcftBHAi Ha *nr,3 - paspes ycTbe- 
Bott m4cth ycTpoflCTBa; Ha <&Hr.4 - 
ce^eHHe A*-A Ha *Hr-3; na fcnr.S - 
ceneHne B-B na $Hr,4^ K3 4ntr.6 h 
4>Hr,7 o6caAHafl KOJioHHa c npOAOAfeHoft 
npopeswo h nonepewhiMH HBApesaMH, 

BapifaHTM BWHOJlHeHW! . 

ycTpoftcTso Ann 6ypemm ckbbjwh 
c oAHOBpeneHHoft o6caA*oft coctoht 

hs (SypoBoft kojiohhw 1 (*Hr.1 H 2) 

c saKpenneHKWMrt b ee romieft MacTH 
3a6oftHWM AsuraTeneM 2» nopOAOpaspy- 
mawmHK HHCTpyneHTOM 3 h uefrrpaTOpoM 
4. Ha 6ypoBoft KOJiOHHe c noMomwo 
xoMyTa 5 aaicpenjieHa o*eaAHa« kojioh 4 * 
na 6, b KOTOpoft BWHCiiHeHa npoAOAb- 
H an npopes* 7 co cxocaMH 8 b Top- 
• UOBhlX *aCT*X kojiohhw. B npopeab 7 
BCTaBrtftHa xapeTxa 9 c pa3*HMH»m 
ponHKaHM 10 <*Hr, 3-5), BbmonHen- 
humh hs aaicaneHHott cTara oGpaayio- 
amMK B o 6c a ah oft KOJiOHHe menb 11 
AJTHHott I (*Hr.2). FaaraMHwe poahkh 
Vo aaxpeiuiestbt a xapeTxe 9 c nowafljbw 
noAnwitHHKOB 12 Katiemw, aanrwueHHux 
or nuxawa c nOMomwo yiuiOTHeHKft 13 
(*ur.3 h A) ► Ha BHemHett ^acra ica- 
peTKH 9 BbinojineH ynop 14, a k hhx- 
neft ee *iacTH saKpenneHbi samBTHwe 
luiaHKH 15 h 16, nepeKpbraajomMe meiib 
c BHenmeA h BHyTpeHHeft cropoH 06- 
caAHoft KononHw. 3amMfHbie njiaHKH yc- 
TaHOBneHN c o6ecneTOHHeM repneTHsa * 
. meJiH, aa* nero noAnpyxHHenw 
ot locirrejibBO APyr Apyra c iiomcw>k> 
npyxHH 17, naAexbix Ha najiwu 18. 

OlH HCKJDOMBHHH HOnaAaHH* MaCTHU 

mnaMa aoa pohhkh 10 KapeTKa 9 cna6- 
xeHa yiuioTHeHHKMH 19 h 20. B Bepx- 
Heft nacTH khpgtkh saxpenneH aotox 
21 ajih OTBoaa ouiaMa nepea cteHKy 
oOc^AHoft xoaoHHbi. 7nop 14 xacaeTCH 
sepXKeft topaobok ^acTK onopHoro 
CTaKaHa 22, pacnonoaceHHoro Ha ycTbe 
cKBaxHK • Ann cmuceHMR A^*opMaUHH 
o6caAHoft KonoHHU aph ee pacKpwTHH 
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H yMeHbmeHKH AAHBW t mejm (*Mr.2) 
b o6caAHoft KOAOHKe MoryT Ctrth Bbf- 
nojiHeHM nonepe^tHbie HaApe3bi 23 
(4wr*6), pacnojio^eHHwe baoaz> npo- 
AOAfaHoft npopesH 7 h coeAMHcHHbie c 
neft • • 

BejwwHy pacKptrrHH o^caAHoft ko- 
noKHU, T.e. nzMpHHy b menu' (4fHr.5) 
h ee AHHHy t (*nr.2), onpeAeJimor 
M3 cJxeAyOTHx ycjioBHft:. d f < b ■< b,,, 
HLG, r«e d\- MaxcHManbHbift AnaneTp 
qacTKU mjiaMa AawrymerocJi b KOiibue- 
bom ceqeHHK Mea^y oCcaAHoft k t5ypo- 
~BOft KOAOHHaMH, b d - OHpHHa i^ejiH, 
cooTBeTCTByio^aa Haiany nnacTH^ecxHx 
Ae4>opHaAHft b 6ypoBoft xonoHHe, N - 
yctume na nepeMemeHwe xapeTKM no 
o6caAHoft KonoHHe h G - oceBan Ha- 
rpyBKa Ha sa6oft. SHa^eKHii b 0 k N 
onpeAenHWT 3KcnepHxeHTaAbH0 . fln* 
BToro npeABapwrejibHo Bu5Hpa»T oTpe- 
3ok Tpy6n Hymnoro A«aMeTpa D, h 
AHHHoil oxono 10 D h paBpesaior Tpy<5y 
BAom., nanpMMftp, *peaepoBaHKeM wm 
c noMoxubw CBapo«iHoro annapaTa, 

CTpeMHCb npH 3TOM nOJiyTOTb B03MOKKO 

<5oAbmyio .^HCTory noBepxnocTH paspesa . 
• no xpaHM paapesa AeJiawT cxoct* 8 
l(*Hr.2). KoHCTpyKAHii x.7peTKK npe- 
30 AycwaTpHBaeT ycranoBKy b Heft pojih- 
kob co cMemeiaeM ($hi%5) tbkhh otS- 
paaoM, ito6m tLKpHHa hx pwa RcCKonb- 
xo npeBbwaAa m aKCHManbHo BosMOXHwft 
paanep ttacTHA mnaMa. 

3areM toaboaht xapeTKy k cKocy 
8 rpyow h % name* yww no xaperxe 
hah ee ynopy 1.4, saromrot xapericy 
b cepeAKHy paBpesaHHoro yxjacTxa. Uprt 
btom onpeAeAwr aahhy t pacKpbrroft 
*acTH Tpy6w h ouertHBa»T ycKinie N 
na nepeMemeHMe KapeTKH, Ecam nocjte 
HBBAe^eHHH xapeTKH HS Tpyow ampHMa 
npopeaK ocTauxacb npexHeft (hcxoahoA), 
a ycHime N ne npeBMCHJio Aony ct hmo ro 

3H atieKK5I ? TO 06caAHy» KOJIOHHy Ae-, 

na»T hs AaHRoro ceMenwi Try^- EcJIM 

B BUOpaHHOM OTpeSKe Tpy6 BOSHHKJia 
ocrarowaK A e*opMauHH, TO Bbl6HpaWT 
Apyryw Tpyoy c MeHbtaeft TO/imnHoft 
ctchkh hjih 6oAbmero AHaMeTpa. Qo- 

AOAHHTeAbHOft BOSMOXHOCTbW HCX/lKMHTb 

ocTaTOHHyw Ae^opMaAMW Tpy6« hbjihct- 
ch nepHoAHMecxaH nonepewan KaApca"" 
Ka TpyChi yqacTKaMH 23 bmohb jihhhh 
ocKoBHoft npOAonbHOft npopesw 7 
(*wr.6) hjxh sanena MeTajinHtiecKoft 
TpyCu Ha HeMeranAHMecKyio, Hanpnxep 
noJiH3THA€HOByw « YKaaaHHue MeponpKH- 
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THR nOSBOJIHWT OH HOB P CM© H HO CHH3HT t> 

H ycHjme an* npoABH*eHM« *apeTKw no 
Tpy6e- flnHHy aatHHTHbix rwanoK 15 k 
16 Bbi6Hpo*r paanoft noiioBHHe aahh* 
neJiM, T.e. P/2. 5 

yCTpoftCTBO A*" 6ypeHH* CKBa*HH 

c OAHOBpeneHHoft o6caAKoft coCHpaJOT 

„ pa60TGK>T C HHM CJTe*yW!HHM OGpB30M. 

IlepeA Ha^aJiOM 6ypOHM« 3aroraBJiH- 
Ba»T o6caAHy» Ko/tOHKy pac*teTHofl 10 
AHHHbi, nocTaTOMKoft A** nepexpNTH* 

BCdft MOfltHOCTH pbOOibnc OTHOKeHHft, H 

BbinoJtHKtoT b weft trpoflonbHyro npopeab 
7 co cKocaMH 8, yKaaaHHWM cnoco6o* f 
a ecJiM MeoOxowiMo, AonoJiHKTejifcHue 15 
nonepetiKwe waApeaU 23 ($Kr.2, 6) - 
3aKpeniiffloT Ma OypoBoft xonoHHe *a~ 
Cohhmh rHAPOABHraTe/tb 2 (nanpHMep, 
T yp<$o6yp>, nopoAopaapymaJon^i HKCTpy- 
MeHT 3, ueHTpaTop 4 h o6caAHyw kg- iQ 
noKHy 6 c noMombjo xowyTa.S. IU>h 
stom nopoAopa3pytnaioiHKft HKCTpynertT 
AOJCKen (d AaHHOM sapKaHTe npiweKe*- 
hh« ycTPQftcTBa) cbo6oaho npoxoA»Tb 
e oOcaAKoft KOJioHHe h BMCTynaTb hs 
nee Ha HexoTopyw BejmnHKy. 

flanee saKperuiKWT K KOTHeft HflCTH 
KapeTKH 9 ynnoTHeiwe 20 m sao^THbre 
miaHKH 15 K 16 , noAapyxH«eHHwe h 
coe«MHeMKwe Me*Ay co6oft C noMomwo 30 
nanbuee IB. 

noABOA^T KapeTKy 9 k o6cbahoh 
KOJioHHe co CTOPOKM nopoAOpaapyma^o- 
mero HHCTpyMeHTa 3 h 3a6raawr ee 
Bnanane n ckoc S, a aaxen b npope*b J5 
Tpy6w ynopoM 14 H&pyacy AO Tex nop, 
noKa KoHUbi 3an^TH«x itnaHOK AOftAyr 
AO raoKHero oCpeaa ofica^Hoft kojiohhlk 
BypoBoft caapflA BHromHoawT b Bep- 
THxanbHOM nojio3R8BKH hoa towoh 6y- 40 
peHK« t hoaboa*t n©A Hero onopnwft 
craKan 22 (*Hr.1-3), BCTaBJWwr b 
aepxHioio ^acTb KapeTKH 9 ynnoTHemie 
19, TaM xe aaxperuiHiOT jiotok 21 h 
npHCTynapT k Cyperouo. 4S 

flnn 3Toro b nonocTb 6yposott ko- 
jioHHU noAawT noA HanopoM pa6ovyw 
XHAxocrb, KOTopa», npottA* wpea 
rHffpoABHraTeJib 2, itpHBOAKT bo apa- 
w ejme nopoAopaspymafomnft KHCTpyneHT. so 

nocne onycicatmfl CKapwa ua 3a6on 
HawnaeTCH yrnySxa CKBa*>*Kbi b pwxno* 
Tonme. PeaKTHBHWK momght ot tkapo- 
A?*traTeji* BOcrrpMWiMaeTCfl naMToft 



37 4 
cTflHKa uepe3 nepxnioto ^acrb KO/iOHHbi 
OypwrhHbix rpyO. B Ha^anbHUrt momcnt 
yrnyCKH cnapKAa oTpafioTanna h xiui- 
KOCTb co nuiartoM HS/tKBaercfl H3-noA 
oCcaAHoA Ko/ioKHW. Ha/ibKeAwoe 3ar/iy6- 
neHMe cHapHA* aponcxonHT sa oner 
pasMbiea pbixjioft TonmM h paspymeHMH 
ee nopoAOpaspyinaroiUHM HHCTpyMe ktom . 
np H 3tom ynop 14 KapeTKW conpwKa- 

CatiCH C TOpUOB0H«nOBepXHOCTb10 cTa- 

K aHa 22 four. 3), Kaperxa 9 c 3anmT- 
HbiMH imaHKaMH 15 H 16 yAep^HBaeTCH 
Ha ypoBBe ycrb« cKBa»iiHbi. Pojti<kh 
iQ KapeTKH KaMHHawT KarMTbCK no 
nnocxocTHM npopaaM 7 o6caAHoft ko- 
jioKHii, oSpaayn b HeA 6crymyw menb, 
Koropaa nepeMemaeTC« no o6caAHofl 
KOJioHHe CHH3y BBepx, ocTaBancb npH 

3TOM Ha ypOBHe yCTbH CKBa^KHHW. 

npOMWBOMHa* WAKOCTb CO DUiaMOM 

nocrynaer b KOJtbuesoe npocTpancTBO 
MewAy o6caA«oft " OypHJibHoft kojiohh3^ 

MH, nOAHHMaCTCH AO ypOBH* KOpeTKH 

9 h H3JiHBaeTCH wapy^cy ^epe3 oTKpw- 
Tyw qaCTb mexm 1 1 no noTKy 21 . 3a- 
mHTHwe xjiahk* 15 h 16 npeAOTBparaawT 
nonaAawne h saxJimraaaKHe ^acTKU 
axjxaMa b nacTb mejm 1 1 , pacnonojreM- 
Hyio mmce KapeTKH 9, oto oCecnewsa- 
eT CMbUcaKwe mena noA AeftcTBaeM chh 
ynpyrocTM o6caAHoft kohohhu. 

B cbok) o^epeAb canbmiKOBoe ynnoT- 
HeHHe 19 b BepxHeA qacTH KapeTKH 9 
npeAOTBpamaeT nonsmaHHe H saitnHKH- 

10 h ruiocKOCTBMK pa3peaa 7 o6caA- 

HOH KOAOHKW, 



K MOMeHTy saBepuieHHH nepeKpwTMH 
sceft tojuhh pwxnbix ot/iokchhh KapeT- 
Ka 9 bwxoakt nepe3 BepXHHH ckoc 8 
o6caAHOft TpyCw. Ha stom 6ype«He spe- 
MeHHo npexpamawr. KapeTKy 9 c nor- 

KOM 21, saiDHTKblMH TUiaHKaMM 15 H lO, 

a TaK*e xoMyT 5 cHHwawT. nanbHeH- 
mee OypeuMe aeAyT b ycTortMKBbix no- 
poAax 6ea noAbena Oypoooft kojiohhw, 
napanpiBaH ee no Mepe Keo6xoAHMocTH . 
B 3TOH cjxy^ae npoMbtBOMHaa jkhukoctb 
co mnaMOM noaH«MaeTca c 33605; BBepx 
no o6ca^HOft xonohHe » H3Ji«BaeTCH t 
Kax o6biHHO, Mepes nepxnee ee ceMeHHe 
pacnoJiojiceMHoe hcckojiuko sbaue ypoBHK 
noBcpxKOCTH rpy«Ta . 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B — B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18 . To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 



1250637 
2 

and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 1 5 and 1 6 is selected to be equal to half the length of the 
slit, i.e., 112. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 



1250637 
4 

unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 1 5 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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